This article reviews the demographic effects of breastfeeding on fertility and child survival and, ultimately, on population growth. Extended breastfeeding both reduces fertility by prolonging birth intervals and increases child survival through improved nutrition, especially where adequate substitutes are not available. The results presented show, however, that although breastfeeding is a major determinant of fertility in the absence of other means of fertility control, prolonged breastfeeding alone cannot reduce fertility to levels consonant with slow or zero population growth. The benefits, at least for the first year of life, demonstrate the need for policies that promote breastfeeding and encourage compatibility between breastfeeding and other aspects of women's fives. In particular, policies are needed that permit women to breastfeed their children while, at the same time, improving their socio-economic circumstances through participation in the labour force. Recentfertility,lifeexpectancy,andgrowthratesinthedevelopingworld Recent fertility, life expectancy, and growth rates in the developing world
Introduction
Breastfeeding is known to reduce fertility and increase child survival. It affects fertility by prolonging the interval between births. It increases child survival both directly, through the provision of beneficial nutrition to the child, and indirectly, through improved child spacing. In this article we review evidence that leads to these conclusions and consider two questions that relate the findings on breastfeeding to population growth:
Can long breastfeeding patterns reduce fertility to levels compatible with slow population growth under conditions of low mortality?
Can shorter breastfeeding patterns, which lead to both higher fertility and higher infant mortality, also lead to higher population growth rates? This outcome would require the fertility-enhancing effect of early weaning to overwhelm its negative effect on child survival.
We first consider how low fertility must be, when combined with the low mortality even the poorest countries have achieved in recent years, to lead, ultimately, to either very slow or no population growth. We next offer illustrative data on recent levels of fertility and mortality around the world. This section is followed by a discussion of the factors that determine levels of fertility, including breastfeeding, and then by an examination of the evidence relating breastfeeding to infant and child survival. We end with a set of policy recommendations.
Population growth
During the 1960s and 1970s, there were many assessments of the world population situation. Some were by alarmists who wrote of the "population explosion" and credited population growth with responsibility for many, if not all, of the afflictions of the developing world. Others, taking a more judicious view, still concluded that rapid growth, on balance, had consequences sufficiently detrimental to prospects for improving conditions in much of the world to warrant efforts to slow the increase in population by reducing fertility. Indeed, this has been the primary rationale for family planning programmes.
In 1974 the United Nations sponsored an International Conference on Population in Bucharest, Romania. Although some countries urged the adoption of policies aimed at slowing growth, primarily through family planning, out of that conference instead came the dictum that "development is the best contraceptive. " However, this dictum was not followed by even its most fervent supporters in the developing world. Instead, developing countries increasingly turned to population policy and family planning programmes aimed at reducing fertility.
One of the major challenges to the received wisdom on population questions came in 1981 with the publication of Julian Simon's book The Ultimate Resource [1] . Simon, while not opposed to the principle that individuals should be able to control the number of children they have if they so choose, contested the view that rapid growth had deleterious effects. He argued that population growth is a significant and effective long-term stimulus to economic development, exerting its influence by, among other means, increasing the tempo of innovation. His views profoundly influenced the US Government's stance at the 1984 United Nations International Conference on Population [2] .
Ten years later, the 1994 United Nations Conference on Population and Development was held in Cairo. The US position, like those of many other countries, had changed, with concern for human rights, the status of women, maternal and child health, and the environment being discussed in preparatory meetings around the world as well as at the conference itself.
Any discussion of breastfeeding and population must take place against the backdrop of these concerns. It must also take into account the fact that population growth, continued indefinitely into the future, will ultimately outstrip space on earth. There have been any number of demographers who have amused themselves (if no one else) with calculations of how long it would take for the population to reach numbers so large that each person had only one square foot of earth to occupy, or until the numbers represented mass equal to that of the earth, and so on. At an annual growth rate of 2%, it takes about 35 years for a population to double, at 3% it takes only 23 years, and at 4% it takes about 17 years. (The doubling time is about equal to 69/annual growth rate.) The nontrivial point of these calculations is that ultimately birth and death rates must again come into balance. In the past they were balanced at high levels of both fertility and mortality. The issue is whether they can be brought into balance for the world, as well as the currently developed nations, at low levels of mortality, which require correspondingly low levels of fertility.
Some mathematical relations
If fertility and mortality rates are constant over time, the mathematics of population growth lead to some important relationships that are useful in this discussion [3, 4] . The growth rate r is related to the average number of children a woman bears and to the survival of those children so they can contribute progeny to the subsequent generation. The net reproduction rate (NRR) is a measure that summarizes both fertility and child survival. It is defined as the average number of daughters a girl born today will contribute to the next generation.
If birth and death rates are unchanging over time, results from mathematical demography show that r is related to NRR through the average age at which women bear their children. Thus, if that average age is 28 (as is characteristic of a wide range of populations) and r is expressed as a proportion (for example, if growth is 2% annually, then r = 0.02), then a powerful result of the mathematics of population growth [3, 4] is that In (NRR) ~ 28r so that NRR ~ e28r.
NRR itself can be estimated from two other measures related to fertility and survival. The total fertility rate (TFR) is the average number of children borne by a woman who survives her entire reproductive span, in other words, to age 50. The number of daughters is about equal to TFR x .488, where .488 is roughly the fraction of children who are girls. The proportion of girls born today who may contribute children to the next generation can be approximated by the proportion surviving to the average age of child-bearing, for which we are using p (28) . With these assumptions, NRR ~ TFR ´ .488 ´ p (28) .
Using this approximation, table 1 shows the NRR needed for growth rates ranging from 0% to 4% per year and, for TFR ranging from two to nine children, the p(28) that would lead to these growth rates. For example, an annual growth rate of 1% can be achieved with TFRs from three to nine, but the corresponding survival probability that would maintain this growth goes down sharply as the average number of children increases. Table 2 shows the p(28) values corresponding to life expectancies at birth that range from 20 to 80 years, taken from the West Model Life tables developed by Coale and Demeny [5] . The values that correspond to life expectancies of 50 years or more are in bold type in table 1. They clearly indicate that TFRs of five or more are associated with growth rates of at least 2.5% per year and doubling times of less than 28 years. .488 ~ proportion of babies that are girls. p(28) = probability a girl will survive to age 28 (the mean age of the fertility schedule); see table 2 for relationship between p(28) and life expectancy.
a. Because the calculated value for this cell was greater than one and, therefore, outside the possible range, it was replaced by the maximum possible value. Table 3 is included here to give some concrete background to our discussion. The data are for 33 countries in which Demographic and Health Surveys were taken between 1985 and 1992. The information on life expectancies and growth rates comes from the Population Reference Bureau [6] and that on TFRs from Muhuri et al. [7] . Nearly all (30 of the 33) of these countries have life expectancies over SO, and only 5 have lowered their growth rates to under 2% per year. The TFRs are for the five years prior to the survey date and are highly variable. In addition to showing the great variation in overall fertility, the table shows the general trend of declining fertility with increased socio-economic status, here measured by education of the woman. For most countries with low fertility, that level has been achieved through the use of methods of fertility control, although for some parts of Africa, unusually high rates of sterility are believed to be important determinants of reproduction. When combined with the life expectancies also shown in table 3, these fertility rates lead to the substantial growth rates seen there. By contrast, the countries of the West all have growth rates under 1.5%.
Reproduction in the absence of fertility control
Populations that offer evidence of few or no practices intended to limit the number of children a woman bears over the course of her lifetime have reproductive patterns that have been termed natural fertility. Wood [8] reports that 70 such populations have been identified; their average total fertility was 6.1 children per woman, and the standard deviation was 1.2. Thus, the variation in fertility, even without deliberate control, is substantial. The great French demographer Louis Henry earlier estimated total marital fertility for nine populations that did not limit fertility. If all women married at age 15 and survived the reproductive years, the average number of children per woman would vary from 8.5 to 14.1 [9] . Yet there is substantial consistency. Henry noted that there is a common age pattern to the fertility of married women in such populations; fertility remains high until the midthirties and then declines in a fashion that produces a concave curve. This curve was later codified in the Coale and Trussell [10] set of schedules of fertility, in which all populations with natural fertility were described by a standard schedule that represented the age pattern and a multiplier, a parameter that represented the relative level of fertility in a particular population compared with a standard reference population. In other words, if marital fertility in a particular population was about 90% of the reference at age 20, they found it was about 90% as high at all other ages. They went further and found that populations that control their fertility have age patterns that could be described well with the addition to their equation of a second parameter that represents the degree of fertility control. Their work in developing this model of fertility and demonstrating that it fits a wide range of populations well permits us to conclude that although there is a great deal of variation to be explained in worldwide patterns of reproduction, in populations that do not practice deliberate methods of control, there are common patterns that are of great interest. * <50 women-years of exposure in at least one or the age groups. Numbers in parentheses: soots women-years of exposure in at least one of the age groups.
The proximate determinants framework
To understand the causes of these common patterns and of variation in natural fertility and in controlled fertility, and the magnitude of the effects of various factors on reproduction, demographers usually consider the proximate determinants of fertility. The proximate determinants can be divided, as shown in figure 1 , into those that affect the reproductive span and those that influence the rate of births within that span [11] .
Reproductive span
A woman's potential reproductive span begins when she first ovulates, an event that is usually roughly measured by first menses. It ends when she becomes sterile or dies, whichever comes first. Yet rarely, if ever, is all of this potential reproductive span devoted to reproduction. Most societies have practices that limit the effective reproductive span to less than its maximum, by postponing marriage (or unions) until some time after menarche or through permanent abstinence or dissolution of marriages. In many traditional societies in the past, marriage took place very close to menarche, so the mean age at first marriage was often under 20 years for women. In contrast, the mean age at marriage in a number of European countries is in the mid-twenties or later, thus substantially reducing the time available for reproduction. Therefore, the effective reproductive span starts at menarche or marriage, whichever is later, and ends at marital dissolution, sterility, the start of permanent abstinence, or death, whichever is earliest. The effective reproductive span can be thought of as the period when a woman is exposed to the risk of childbearing. Of course, in many societies there are also intermittent "time-outs" when the woman is not exposed to this risk, either because the marriage has dissolved or because of temporary spousal separation.
FIG. 1. Reproductive span and birth intervals

Birth interval dynamics
Within the effective reproductive span, the pace of childbearing is determined by the lengths of the intervals between successive births. These intervals themselves can be divided into their component parts: (1) the postpartum period, which follows each birth and is the time from the birth until both ovulation and sexual relations are resumed; (2) the time to next live-birth conception, which is made up of the time to conception and, if there are any foetal losses, an interval for each foetal loss comprising the pregnancy and post-partum period associated with that foetal loss, plus another time-toconception interval; and (3) the pregnancy that leads to the next live birth. The first birth interval (between the start of the effective reproductive span and the first birth) differs from later birth intervals only in that it does not contain the post-partum period that starts the later intervals.
The time to next live birth is determined by fecundability, the monthly probability that a woman will conceive, and by the likelihood that fertilization of the ovum will not lead to a live birth (and the length of the pregnancy and the postpartum period associated with the end of that pregnancy). Fecundability itself is determined by the frequency and pattern of intercourse, the length of the ovarian cycle, whether or not the cycle is ovulatory, and the probability that a single act of intercourse will lead to a live birth (see references 12 and 13 for the most recent modelling of fecundability). Table 4 lists a number of factors affecting the effective reproductive span and the pace of childbearing within that span and, for each factor, an indication of whether it is primarily biologically or socially determined. It can be argued that all of these factors are determined both biologically and socially. For example, menarche occurs as part of normal biological development. It is well known, however, that it is strongly related to nutrition, and the feeding of girls is determined both by social norms regarding appropriate food distribution within the family and by the availability of food. The latter is a result of the ability to obtain food, which is itself dependent on the supply of food in markets or through ownership of land and access to that supply.
Breastfeeding exerts its effect on fertility in two ways. The first and by far the stronger effect comes through prolongation of post-partum amenorrhea, the time from the birth until a woman resumes ovulation or menstruation. The second effect occurs after the end of the post-partum period, when breastfeeding can reduce the probability that the next ovulation will result in conception. In the first case the frequency and extent of breastfeeding are primarily socially determined-and that very social determination has led to this conference. Its effect on amenorrhoea is, of course, biological. Women who do not breastfeed resume ovulation within a very short time (about six weeks) after a live birth [14] . By contrast, the very long breastfeeding periods in rural Bangladesh around 1970 led to a median time until resumption of menses of about 18 months [15] . Although this mode of breastfeeding action has been well known for many years, more recently it has been found that breastfeeding beyond the resump Bongaarts [20] [21] [22] developed a model that took into account marriage, post-partum infecundity, and fertility limitation through contraceptive use and through induced abortion as determinants of TFR. It takes as its starting point total fecundity (TF), the number of children women would have if they reproduced at the maximum, which would occur if (1) no woman ever breastfed, (2) no woman used contraception or had an induced abortion, and (3) all women were married throughout the biological reproductive span, from ages 15 to 50. Bongaarts estimated that TF is just over 15 children. He then developed four indices to be estimated for each population of interest: C i =index of post-partum infecundity. The index varies from 0 to 1 and represents the proportion of potential fertility, TF, remaining when the average post-partum period of the population of interest has been taken into account. Therefore, Ci = 1 if the population does not breastfeed at all. Because of our interest in breastfeeding, the equation for estimating Ci is given in the next section. The fertility-reducing effect of post-partum infecundity is (1-Ci).
C A =index of abortion = proportion of TF, after postpartum infecundity has been first taken into account, remaining when the effect of induced abortion in reducing live births has been taken into account. Spontaneous abortions are included in the original estimate of TF, since they are treated as a purely biological occurrence. Note that few countries have sufficient information available on abortion to make reasonable estimates of CA [23] . Cc = index of contraception = proportion of TF, after the effects of post-partum infecundity and induced abortion have been taken into account, remaining after contraceptive use has been considered. Cm = index of marriage = proportion of TF, after the first three factors have been considered, remaining when the particular marriage pattern has been taken into account. Cm actually represents the number of years a woman is married, relative to the maximum possible, but it is a weighted number, in that a year of marriage during the part of the reproductive span when women are most fecund is counted more than a year of marriage towards the end of the reproductive span, when many women are already sterile or subfecund.
Thus, in the Bongaarts decomposition, TFR = TF × C i × C A × C C × C m Because the emphasis in this article is on breastfeeding, calculation of the indices other than Ci will not be discussed.
Estimating the index C i
The estimation procedure is based on the prolongation of the birth interval when the post-partum period extends beyond the biological minimum, and there is no use of contraception or induced abortion. If there is no breastfeeding, a rough estimate of the birth interval is about 20 months, based on 1.5 months of anovulation, 7.5 months waiting time to conception, 2 months added by spontaneous abortion, and 9 months of pregnancy leading to a full-term live birth. The birth interval, divided into the effective reproductive span, gives an estimate of the number of children a woman could bear. The index C' asks how much this birth interval is increased by a longer post-partum period before both ovulation and sexual relations are resumed. Without either lactation or delayed sexual relations, this birth interval averages 18.5 months. It lasts 18.5+i, where i is the average duration of the post-partum period, extended either by breastfeeding or by post-partum abstinence. The index becomes the ratio of the birth interval without breastfeeding or postpartum abstinence (20 months) to the birth interval with either or both: C i = 20/(18.5 + i). The duration of post-partum abstinence is usually estimated from data collected for that purpose. But frequently the average duration of post-partum amenorrhoea is estimated from the time until first menses post-partum, which is itself estimated from women's reports on the length of breastfeeding. Bongaarts [22] developed an equation from an analysis of all data available at the time on observations of both the duration of breastfeeding and the time to first postpartum menses that then permits rough estimation of the duration of amenorrhoea from data on how long women breastfeed. Usually i, the post-partum period, is assumed to be equal to the estimated period of post-partum amenorrhoea. The exception is for those populations in which couples abstain even after amenorrhoea ends. In those cases i is estimated as the length of post-partum abstinence. .96
The impact of breastfeeding on fertility Table 5 offers Bongaarts' estimates [22] of these indices, except for CA, which is assumed to be one, for a number of populations around 19.70 and for several historical populations. The major impact of breastfeeding can be seen through the values of the index Ci in countries that, at the period in question, did not limit their fertility through contraception or abortion. Whereas in Western Europe the demographic transition to low levels of fertility was caused, to a great extent, by the adoption of a pattern of very late marriage and a relatively high degree of non-marriage, much of the developing world is characterized by high proportions of the population being married throughout the reproductive span. In these cases the overall level of fertility has been determined, to a great extent, by post-partum infecundity. Although in some societies post-partum taboos set the length of the post-partum period, in most it is breastfeeding that determines when a woman again becomes capable of conceiving after the birth of an infant. Yet the maximum reduction in TF, the potential fertility, is about half; if breastfeeding is the only way fertility is reduced, the numbers of children remain quite high. Breastfeeding, as already mentioned, has another substantial effect on fecundability. When continued beyond the post-partum anovulatory period, breastfeeding reduces the likelihood of conception. This effect does not enter into the Bongaarts model but can be thought of as reducing the Ci levels slightly below those presented in table 5 .
Three conclusions can be reached thus far:
• The longest breastfeeding that we know of reduces fertility to about half its potential maximum. This is a substantial effect and, for much of the world, is likely to be the major determinant of overall fertility levels. • In no case is the breastfeeding effect sufficient to reduce fertility to levels that are compatible with slow population growth under circumstances of low mortality. • Reducing breastfeeding has the potential to increase fertility. This last statement, although true, must be discussed in the context of adoption of means of fertility control. Although there have been fears, over the years, that populations would experience massive fertility increases as, over the course of development, women reduced both the intensity and the duration of their breastfeeding, these fears have not been realized. In every country for which there are data, the most educated women, who breastfeed the least, also have the lowest fertility (see table 3 ). Although our models say that if breastfeeding declines, holding all other factors constant, fertility will rise, in the real world it is rare that all those other factors remain constant. The same processes of social change that affect women's attitudes and practices concerning breastfeeding also affect their attitudes towards and practice of fertility control. There may be lags, so that over the short term following a decline in breastfeeding, fertility might increase, but the general pattern has been one of sufficient compensation, through adoption of family limitation, that the expected rise in fertility has not taken place.
There is a countervailing effect, however. To the extent that reduced breastfeeding increases infant and child mortality, the effect on growth rates is muted. Growth rates depend on NRR, whereas our discussion thus far has been limited to TFR. We therefore turn next to a consideration of the effect of breastfeeding on survival.
Mortality
Although the proximate determinants of fertility have been systematized and to some extent quantified, we are not yet able to set out the determinants of child mortality in such a neat manner. Mosley and Chen [24] , in one attempt at developing such a framework, attributed child mortality to five sets of factors: (1) maternal factors, (2) environmental contamination, (3) nutrient deficiency, (4) injury, and (5) personal illness control. They also refer to a negative synergy by which sickness and malnutrition amplify each other's effects and lead to childhood mortality; sickness leads to malnutrition, malnutrition leads to sickness. Therefore, relatively few child deaths are attributed directly to malnutrition, because most malnourished children are recorded as dying of an illness to which their maluourishment has left them susceptible.
Of these five groups of determinants of child mortality, three are profoundly influenced by breastfeeding: maternal factors, environmental contamination, and nutrient deficiency.
The maternal factors include child spacing, which is directly influenced by the effects of breastfeeding. Longer breastfeeding lengthens the birth interval when there is little or no use of contraception. This longer birth interval generally leads to decreased mortality, mostly due to lessened competition for maternal and household resources. With longer birth intervals, there will be fewer children in the family, and perhaps more importantly, it is less likely that the family will have two or more very young children at the same time. Therefore, parental efforts to obtain medical care and provide adequate nutrition and an environment that limits disease transmission can be focused on one child at a time in their period of greatest vulnerability, rather than spreading these efforts thinly across several children simultaneously. This effect may be especially important for daughters, who may be disadvantaged when they must compete with their brothers for familial resources.
Breastfeeding directly influences infant and child health by providing a better food supply when the child is quite young. Until quite recently we would have had no potential negative effects to report. The spectre of AIDS and HIV has cast a shadow over this issue, sometimes invalidating this conclusion. Recent studies have shown that HIV-infected mothers may transmit the infection to their children through their breastmilk, especially in the colostrum in the first few days following the birth [25] . The risk of transmission is difficult to assess, since few largescale studies have been conducted, and it is difficult to distinguish transmission of HIV through breastmilk from earlier transmission. Dunn et al. [26] estimated the risk of transmitting HIV-1 through breastmilk to be 14% to 29%, depending upon whether the mother was infected before or after the birth of the child. The risk of transmission of HIV-2 seems to be much lower [27] . In most developing world environments, the risk of HIV is not as great as the threat of mortality owing to infections from water used in infant formula and from poor nutrition [28] . Therefore, the World Health Organization [29, see also 30] recommends that breastfeeding be promoted in all developing countries, even where there is a high prevalence of HIV infection. It further recommends that "Where infectious diseases and malnutrition are the main causes of infant deaths and the infant mortality rate is high, breastfeeding should be the usual advice to pregnant women, including those who are HIV-infected. " Only where mortality is low and there are safe alternatives to breastfeeding should mothers infected with HIV be advised to use these alternatives [29] .
Vanlandingham et al. [31] reviewed studies that attempted to quantify the effect of breastfeeding on child survival. They report Holland's [32] finding that in Malaysia breastfeeding was significantly related to infant mortality in the first six months. Infants who never breastfed were 12 times more likely to die in the first two months of life than those who had at least some breastfeeding. Holland divided infants who survived the first two months into those breastfed at least one month, those breastfed less than one month, and those never breastfed. There was a clear gradient in survival over the next two months; those breastfed longest had the greatest chance of surviving to the age of four months. Similarly, among those who survived the first four months, those breastfed longest again had the highest chance of surviving the next two months (until age six months). According to Vanlandingham et al. [31] :
Holland's work is characterized by a careful attempt to eliminate reverse causation-infants may be too sick to suckle, so that death 'causes' weaning rather than the reverse-but this thorny problem probably cannot be entirely overcome. The problem is minimized in the case of infants in age groups after one to two months, because the analysis is conditioned on breastfeeding behavior prior to the start of the interval.
In the demographic research by Montgomery et al. [33] , a variety of methods were used to control for the child's health status at birth and to make corrections for selection bias; the same conclusion was reached: "The direct influence of breastfeeding on survival remains of overwhelming importance. "
Research in many countries, including those in Latin America [34] , has detected improvement in child survival in the last half of the first year for breastfed infants. A number of authors have argued that breastfeeding should be most important in the countries (or the subgroups within a country) with the least favourable health conditions [31, 35] . Palloni and Millman's [36] evidence supports this hypothesis. Using World Fertility Study data from 12 Latin American countries, they found that consistent breastfeeding had a positive effect on child survival through the first year, which was stronger in countries with high levels of infant mortality and for children of less educated mothers. But when older ages (up to five years) were considered, although trends were in the direction of improved survival the longer an infant was breastfed, the differences were not statistically significant [34] .
Breastfeeding also has an indirect effect on infant survival by lengthening birth intervals. Hobcraft et al. [37] found that children born after a short interval (less than two years) had a probability of dying in the first five years of life that was 52% to 161% higher, depending on whether the older sibling survived or died. Hobcraft's analysis did not control for breastfeeding of either the older or the index child. According to Vanlandingham et al. [31] , others have argued that the effect of a short previous interval on child survival is not the result of a short duration of breastfeeding per se but is caused by other factors (probably maternal depletion, heightened competition for resources among siblings and greater risk of infection among children who are of similar age), because controlling for the duration of breastfeeding of the index child somewhat attenuates but does not eliminate the effect of the previous interval.
The role of maternal depletion has been suggested in research from Bangladesh and the Philippines. Shorter subsequent birth intervals also are associated with higher mortality of the index child, although the causal mechanisms have not been conclusively delineated.
Effects of reducing breastfeeding
We have seen that breastfeeding affects both the number of children borne by a woman who reaches age 50 and the number of her daughters who survive to join the next generation of parents. Reducing breastfeeding may, therefore, affect NRR in different directions, by increasing fertility and thus causing a rise in the number of daughters, and by increasing mortality and thus causing a decline in the survival of those daughters. Do these effects totally counterbalance, cancelling one another? Or does one outweigh the other?
Palloni and Kephart [38] addressed this issue through analysis of data for Latin America from the World Fertility Surveys and through the development of an analytic and simulation model. Considering data for three countries, Colombia, Ecuador, and Peru, they found that if all women stopped breastfeeding without using contraception, infant mortality would increase by 3% to 10%. In two of the countries, the direct effect of stopping breastfeeding would account for about 95% of this effect and the indirect effect through birth intervals would account for the remainder. In the third country, the direct effect would still be about 70% of the total.
They also considered two groups of women, one using ineffective contraception and the other using effective contraception, both of whom stopped breastfeeding. In both situations, the effect on infant mortality was minimal, because these women were already spacing their children. Hence, the direct effect of giving infants foods other than breastmilk increased mortality only slightly. They found, under these and a wide range of other circumstances, with and without family planning, that a reduction in breastfeeding caused fertility to rise more than it caused child survival to fall. The net result of reduced breastfeeding is increased overall fertility and population growth. They also concluded that increased family planning can compensate for this fertilityincreasing effect.
Conclusions
The evidence presented here overwhelmingly supports the desirability of promoting breastfeeding. Life chances for children are improved if women have the opportunity to breastfeed them for at least the first year of life, especially in harsh disease environments, where safe water for formula is not available and diseases that can be prevented by breastfeeding are more prevalent. Even in the best circumstances, the benefits of breastfeeding are demonstrable. Therefore, policies that promote breastfeeding at least for the first year, are strongly recommended.
However, we must be judicious in our claims for the benefits of breastfeeding. We suggest two important cautions: • Long-term breastfeeding cannot reduce fertility to less than half its biological maximum. Breastfeeding should be promoted for its major benefits for very young children and for its impact on overall fertility, but it alone will not reduce population growth rates to the low levels that ultimately must characterize the earth. et al.
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• Breastfeeding beyond the first year or 18 months of life appears to have little benefit either for the child or for reducing fertility and population growth. If long-term breastfeeding impedes other kinds of development, it can, overall, even be deleterious. There is great concern that breastfeeding duration tends to decrease as a country's economy develops. This seems logical, as growing economies usually have greater female workforce participation and thus may offer women less opportunity to breastfeed. A drop in breastfeeding under these circumstances may lead to conflicting effects of socio-economic development on mortality. Mortality falls as economic circumstances improve, because of better access to health care and nutrition and better standards of public health and hygiene. These mechanisms work at both the individual and the societal levels. Meanwhile, at the individual level, if these same populations breastfeed their children less, they expose children to greater risks of childhood diseases, and unless they use contraception that compensates for shorter post-partum periods, their fertility goes up. In most countries the positive effects of development have clearly outweighed the negative effects through less frequent breastfeeding. Yet there is room for policies and programmes to alleviate these negative effects.
We recommend policies that ensure the compatibility of a woman's participation in the labour force and breastfeeding for at least the first year, so that she is not forced to choose between two activities that both provide benefits to her children. The scientific evidence of the benefits to children overwhelmingly supports efforts to promote breastfeeding and to maintain and improve its compatibility with all aspects of mothers' lives.
